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ABSTRACT 



Disclosed is a progress indicator generated on a computer 
display. Program logic in a computer system monitors the 
execution of a plurality of tasks, such as the transmission of 
print jobs, and determines progress status information for 
each of the executing tasks. The program logic may be used 
to select one of the executing tasks and display on a 
computer display a graphical representation of the progress 
status information of the selected executing task. 
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PROGRESS INDICATOR FOR MULTIPLE BRIEF DESCRIPTION OF THE DRAWINGS 

ACTIONS ^ . 

Referring now to the drawings in which like reference 

numbers represents corresponding parts throughout: 

BACKGROUND OF THE INVENTION ct^ i ui i -n • % 

5 HO. 1 IS a block diagram illustrating a software and 

1. Field of the Invention hardware environment in which preferred embodiments of 
The present invention relates to a progress indicator the present invention are implemented; 

providing status on the execution of multiple executing n * ^ i_- i ■ . r j- i • • . 

FIG. 2 illustrates a graphical user mterface displaying job 

operations. , , ticket information; 

2. Descnption of the Related Art -.^ vm i '^^ , , u- ^ . t i ■ 
r\ , V u • ♦ A FIG. 3 illustrates a graphical user mterface displaying 
Current apphcation programs, such as pnnter-software . r i*- i • . r i j • . • i 

and software that includes downloading or transmittal fea- '^^^'^^'^^^ «^ ^^^'^^^^ ^"^tances of submitted prmt jobs; 

tures such as Internet browser software and e-mail chents, ^""^ ^ illustrate a graphical user interface displaying 

often include a progress indicator dialog box. Such current Progress information on a submitted print job in accordance 

progress indicators display the progress for a single trans- ^5 ^^^^ preferred embodiments of the present invention; 

mittal operation. For instance, software that monitors the FIG. 5 illustrates an arrangement of program elements 

progress of a print job submitted to a printer often includes and objects to maintain status information on submitted 

a progress indicator displayed at the computer to indicate the tasks, such as print jobs, in accordance with prefenred 

printing status of a single print job. Internet browser embodiments of the present invention; 

programs, such as the NETSCAPEtS" Communicator, often 20 FIG. 6 illustrates an object including fields used to pro- 

include a progress indicator indicating the status of a single vide status information on the progress of a submitted print 

download operation. NETSCAPE is a registered trademark job in accordance with prefenred embodiments of the present 

of Netscape Communications Corporation. invention; 

However, such single status display indicators do not piG. 7 illustrates logic to submit a print job and maintain 

provide complete status information if there are numerous 25 status information thereon in accordance with preferred 

monitored tasks executing at once, such as numerous print embodiments of the present invention; 

^SiS^^^ transmitted to a printer server or printer for FIGS. 8 and 9 illustrate logic to upda'te a list of active print 

pnntmg. j^j^^ including status information thereon in accordance with 

SUMMARY OF THE PREFERRED preferred embodiments of the present invention; 

EMBODIMENTS FIG. 10 illustrates the flow of control of a thread execut- 

To overcome the limitations in the prior art described ing to submit a print job to the printer manager in accordance 

above, preferred embodiments disclose a progress indicator with preferred embodiments of the present invention; 

generated on a computer display. Program logic in a com- FIG. 11 illustrates logic to obtain updated status informa- 

puter system monitors the execution of a pliu-ality of tasks ^5 tion on a submitted print job in accordance with preferred 

and determines progress status information for each of the embodiments of the present invention; 

executing tasks. The program logic may be used to select piG. 12 illustrates logic to end the transmission of a print 

one of the executing tasks and display on a computer display job accordance with preferred embodiments of the present 

a graphical representation of the progress status information invention; and 

of the selected executing task, FIGS. 13 and 14 illustrate logic to cancel a print job in 

In further embodiments, the executmg tasks have a dis- accordance with preferred embodiments of the present 

Crete beginnmg and end. The progress status information invention. 

indicates an amount of the task that has completed. 

In yet further embodiments, the executing tasks are print DETAILED DESCRIPTION OF THE 

jobs being transmitted to a printer server. In such case, the 45 PREFERRED EMBODIMENTS 

graphical representation of the progress status information 

indicates an amount of the selected print job that has *° following description, reference is made to the 

completed. accompanying drawings which form a part hereof, and 

In stiU further embodiments, progress status information ^^^^^ illustrate several embodiments of the present inven- 

is determined by maintaining an object for each executing 50 tion. It is understood that other embodiments may be utilized 

task, wherein each object includes status information. Pro- structural and operational changes may be made without 

gram logic updates the status information in the objects to departing from the scope of the present invention, 

indicate more recent status information on the executing „ ^ , ^ ^ ^ . 

tasks. Updated progress status information is then displayed H^^dv^^v^ and Software Environment 

in the graphical representation with the updated status 55 FIG. 1 illustrates a hardware and software environment in 

information. which preferred embodiments of the present invention are 

With preferred embodiments, a graphical representation is implemented. A network printing system 2 is comprised of 
provided that may provide status information on instances of a plurality of client computers 4a, b, c connected to a printer 
multiple tasks executing in the system. This is especially manager 6, otherwise known as a server, which routes print 
useful when the user or systems administrator wants to 60 jobs received from the clients 4a, b, c to one of a plurality 
monitor multiple instances of a task executing, such as of printers Ma, b, c, d. The printers Ma, b, c, d may be any 
multiple submitted print jobs, multiple downloads of suitable printer machine known in the art, such as the IBM 
information, or any other multiple instances of a task that INFOPRINT'^" series of printers. INFOPRINT is a trade- 
has a discrete beginning and end. Preferred embodiments mark of IBM. The printer manager 6 may be a separate stand 
provide a convenient graphical user interface to selectively 65 alone server including an operating system such as AIX®, 
access and display status information on multiple executing 08/390'^", UNIX'^", OS/2®, MVS^*^, WNDOWS®, etc. 
tasks. AIX and OS/2 are registered trademarks of IBM and OS/390 
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and MVS are trademarks of IBM; WINDOWS is a regis- build and submit print jobs, i.e., job tickets, to the printer 

tered trademark of Microsoft Corporation; UNIX is a reg- manager 6, which queues the print job, i.e., spools the print 

istered trademark licensed by the X/Open Company LTD. job or job ticket. Once submitted, the printer manager 6 can 

The chents 4aj b, c may be any computer system known in RIP the print job itself or route the print job to another 
the art including software to submit print jobs to the printer 5 printer controller to RIP the component files of the print job. 

manager 6. Once RIPped, the print job may be submitted to a printer 

The chents 4a, b, c may build print jobs that include print l^a, b, c, d for printing, 

files, such as PostScript files, maintained in a network ^n. n i . 

storage device 10. The storage device 10 may be any suitable ^'^^ress Indicator Display 

non-volatile storage device, such as a direct access storage FIG. 2 illustrates a computer monitor 20 attached to one 

device (DASD), automated tape library (ATL), holographic of the computers in the system 2, such as the clients Aa, b, 

units, etc., capable of storing print files. A network system 14 c and/or printer manager 6. The monitor may be any known 

links the clients 4a, b, c to the printer manager 6 and storage display device known in the art, including CRT, LCD, LED, 

device 10, and the printer manager 6 to the printers 12a, b, touch-sensitive LCD, etc. Within the monitor 20 is displayed 
c, d. The network 14 may be comprised of any suitable 35 a detachable graphical window 22 showing the components 

network architecture known in the art, such as LAN, SNA, of a job ticket "aug26.jtk." File window 24 displays the 

Ethernet, WAN, System Area Network (SAN), Token Ring, component files of the job ticket "aug26.jtk," which include 

LocalTalk, TCP/IP, the Internet, etc. Alternatively, there may various TIFF files. 

be separate and different networks between the clients 4a. b, piG. 3 illustrates a job status window 30 displayed in the 
c, the prmter manager 6, and the pnnters 12a, b, c, d. 20 ^^^-^^j. 20. The job status window 30 displays the name of 

The printer manager 6 may route the print job to another different job tickets that are currently being submitted to the 

computer, such as a printer controller, which transforms an printer manager 6. 

input data file to a format that may be processed by the piGS. 4a, b iUustrate different instances of the preferred 

printer. A raster image process (RIP) is considered as the progress indicator dialog box 40a, b that is capable of 

transform process of a PostScript file to a bit map file. The graphically illustrating and/or textually indicating the 

term RIP is used herein interchangeably with transform progress of one or more print jobs in the process of being 

process to refer to any type of transform process regardless submitted fi-om the cUents 4a, b, c to the printer manager 6. 

of the format of the file being transformed to a printer piG. 4a iUustrates the progress for a print job displayed in 

readable fonmat, e.g., bitmap file. The terms RIP, RIPper, the"Print Job ID" field 42a, e.g., job ticket "aug26.jtk.091." 

RIPped, and RlPping all refer to a particular stage or As can be seen from the dialog box 40a, job ticket 

instance of a RIP transform process. As used herein the term "aug26.jtk.091 " is comprised of 515 component files and 

"prmt job" refers to a prmt job that needs to be RIPped or 15% of this entire job has been submitted, i.e., is complete, 

otherwise transformed. Network printing systems are Dialog box 40a further indicates the number of the current 

embodied m current IBM Multiple Printer Controller (MPC) file being sent next to the "Sending file" line and the percent 

and IBM PSF/6000 software products, described m IBM of the current file that has been transmitted to the printer 

publications "PSF/6000: Prmt Submission," document no. manager 6, e.g., 31%. The dialog box 40a fiirther displays a 

S544-3878-01 (Copyright IBM Corp. 1993, 1994); "PSF/ "Cancel Job" 44 button which a user may select to cancel the 

6000: Prmt Administration," document no. S544-3817-01 print job indicated in the PrintjoblD field. 

(Copyright IBM Corp. 1993 1994);^^^^^^ OnDeoaand , ^^^^ j- 

^'''?0Qf^ ^ocumentno^G544.5^ 4^ 4^ ^^J^^ ^^^^ .p^^^ j^S [^^^ 426 is 

Corp. 1996), all of which IBM publications are incorporated implemented as a drop down list 46 including all the print 

herein by reference m their entuety. • u /■ u 1 . \ .1 u i -m. 1 . 

^ ^ job (job tickets) currently submitted. The user may select a 

A print job is comprised of one or more electronically- print job displayed in the drop down list 46 as the "Print Job 

stored files and the print attributes therefor. The print id » The dialog box will then display the "Total files" and 

attnbutes mform the printer how to process the files. To "Sending files" information for the selected print job. 

assemble print jobs, previous systems include software pr^i^rv^d embodiments provide a graphical 

mstalled on the chent computer that displays a graphical ^.^r interface mechanism for aUowing users to monitor the 

user interface (GUI). Usmg a mouse, keyboard, etc, the user egress of one of many print jobs being submitted to the 

selects from a menu of options displayed m the GUI the 31^^ ^nter manager 6. 
components and print attributes for a pnnt job. The chent 

computer, under control of the installed software, would Progress Indicator Data Structures 

then create an electronically-stored job ticket based on the r-r^ en** 1 u- r 1 . 

-j: . FIG. 5 illustrates the relationship of the data structures 

iniormation entered by the user or systems operator. , „ u- . i * • < • • r 

^ * and program objects used to maintain the information 

Job tickets typically define print attributes for a print job 55 needed to generate the information displayed in the progress 

comprised of one or more print files. A document comprised indicator dialog box 40a, b. When a print job, i.e., job ticket, 

of multiple files may have more than one set of print is submitted from the client 4a, b, c to the printer manager 

attnbutes. A file submitted to the printer often includes 6, a thread 50a, 6, c is activated in the client 4^, /), c. A thread 

printer instructions m a page description language (PDL) is an encapsulation of the flow of control in a program, i.e., 

such as POSTSCRIPT®. POSTSCRIPT is a trademark of go a process executing programs independently and separate 

Adobe Systems, Incorporated. Pnnt image files are in a from other processes. In preferred embodiments, the threads 

bit-mapped image format. A RIP translates PDL files to a 50^, c are separate, independently executing, transmis- 

raster image or RIP version of the file. In the desktop sions of a print job from a chent 4a, b, c to the printer 

publishing environment, it can take several hours to trans- manager 6. A job hst 52 object maintains a list of job entry 

form a large PDL prmt file to its RIP version. ^5 s4a, b, c objects. ITie job entry objects S4a, b, c are added 

clients 4a, b, c include a network printer application to the job list 52 when the thread 50a, b, c is activated, llie 

program, such as the IBM InfoPrint Submit software, to job entry objects 54fl, b, c include the status information 
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needed to generate the progress indicator 40fl, b display. A 80/515-15%; "PrinUoblD" indicates the job ticket name and 

status object 56 maintains information on job entries, i.e., a submission number for the print job. For instance, a user 

print jobs, after the print job is sent to the printer manager may submit multiple copies of a job ticket. In such case, the 

6. The user may obtain information on print jobs after PrintJobID indicates the name of the job ticket and the 
submission from the status object 56, In preferred 5 submission number of the submitted job ticket if there are 

embodiments, the job entry 54a, b, c and status object 56 multiple submissions of the same job ticket. For instance, in 

data structures are maintained in the client computer 4a, b, the drop down box 46 in FIG, 4b, there are multiple 

c. These objects may also be maintained in the printer instances of job ticket "aug26.jtk" submitted as indicated by 

manager 6. the number indicating the number of the submission, e.g., 

When a thread 50fl, b, c is activated, the thread 50a, b, c lO 090, 089, 088, etc. 
provides the address of a callback routine 58. Whenever an "GlobalJobID" indicates the job ticket to the server. When 

event occurs, such as the thread being activated or a record the client computer 4a, b, c wants to obtain information on 

submitted, the thread 50a, b, c submitting the data to the the status of a print job after it is transmitted to the printer 

printer manager executes a callback routine 58. For instance, manager 6, the client computer 4a, b, c would use the 

if thread 50a transmits a print job record to the printer GlobalJobId to obtain such information, 
manager 6 as part of the print job associated with thread 50a, "Copies" indicates the number of copies of the print job 

then thread 50a will execute the callback routine 58. The j^at has been sent. 

callback routine 58 obtains information from the thread 50a, «t uc* ♦ « • * . . . r • u u ■ 

K • *u * . r *i. • * ■ u u • u J JobStatus indicates the current status of the lob being 

b, c concerning the status of the prmt job being submitted. . . t.^^. ... . ^ 

TT, nu 1 *• *u J * *u • ^ *■ -in sent, e.g., sendmg, completed, RlPping, prmtmg. Note, that 

The callback routine then updates the information mam- 20 ' » ; • . -J- L j 

. ' A ■ *u • u . w * cA u %u *u . * JobStatus may indicate activities beyond the sending 

tained m the job entry object 54a, b, c with the new status o^t.\»t;^<. c^. *u \- * a u *u 

' f u* * ^ \u ,u A ef\ activities. For instance, the client 4a, b, c may query the 

mformation obtained from the thread 50a. - , u . *u • . - J . x. <. 

pnnter manager 6 about the print job after it has been sent 

FIG. 6 illustrates a preferred embodiment of a job entry to the printer manager 6 to determine further status, such as 

object 54a, b, c. The job entry object 54a, b, c includes the RIPping, printing, completed, etc. Thus, in preferred 

following variables: TotalPercent; CurrentPercent; Current- embodiments, JobStatus spans the actual submission and 

File; Total; FilesBeingSent; PnnUoblD; GlobaUobId; Job- thread 50a, b, c after creation all the way to processing by 

Status; pJob; ThreadActive; CancelJob; pStatus; pDB. the printer manager 6 and other devices. The user at a chent 

"TotalPercent" indicates the percent of all files in the entire 4^^ t,, c may query the print job to determine the status at the 

pnnt job that have been transmitted to the printer manager printer manager 6. When first submitting, status is sending. 

6, includmg aU component files of the print job. This After sent, the cUent 4a, b, c queries the printer manager 6 

variable is used to determine the "% Complete" for the entire to determine subsequent status such as RiPping or printing, 

pnnt job displayed m the progress indicator dialog box 40a. Certain of the variables, such as TotalPercent, 

The TotalPercent may be calculated as a percent of the CurrentPercent, Total, FUesDeingSent, etc., are only appli- 

number of files transmitted. In alternative embodiments, the cable while the print job is being sent from the client 4a, b, 

TotalPercent may mdicate the percentage of all bytes in the c to the printer manager 6, Other variables, such as 

pnnt job, across all files, that have been transmitted. The GlobalJobID, JobStatus, and PrintjobID are applicable at all 

total number of bytes in all print jobs may be determined by stages of the print job, including after the print job is entirely 

scanning all files in the pnnt job to calculate the TotalPercent submitted to the printer manager 6 

as a percentage of all bytes included in the files of the print ^he "CanceUob" field indicates whether a request to 

job that have been transmitted. However, in preferred ^he submission of the print job has been made. For 

embodiments to improve performance time and avoid hav- ^^^^^^^^^ depressing the Cancel Job button on the progress 

ing to scan all mes to determme the total number of bytes m • r . >in 1 *i- • u 1 * .l • l 1 >i 

if . ...... "uixiurwi uyiv^a lu indicator 40a can cancel the job and set the van able Can- 
all files m the pnnt job, the TotalPercent is calculated as a celJob to "on " 

percentage of files that have been transmitted, not a per- ^r,, ,™ ".^ „ . . . . 

centage of the total number of bytes for all files in the print . TlireadActive variab e indi^^^^^ 

JqIj. ^ is active, I.e., whether the print job is being transferred to the 

' „ . J. , ^ pri nter manager 6. "pJob" is a pointer to the job ticket object, 

CurrentPercent mdicates the percent, e.g., percent of including infonnation indicating the component files and 
buffers, of the cunent component file of the print job that has rfnt attributes of the print job. In this way, the job entry 54a, 
been transmitted T^is variable is used to detemiine the "% ^ ^oes not have to include actual data, but may include 

Complete of the current file being sent displayed in the pointers to data located in other objects. "pStatus" is a 

progress indicator dialog box 40a, ^^-^^^^ ^^^^ ^y^^^t 55 information can be passed 

"CunentFile" indicates the number of the current file in from job entry objects 54a, b, c in the job list 52 to the status 

the print job being transmitted. "Total" indicates the total object 56 using the pStatus pointer. "pDB" is a pointer to the 
number of buffers transmitted for the current file being 55 progress indicator dialog box 40a, 6. The dialog box 40a, ^? 

transmitted. The Total value is used to determine the pulls information for display from the job entries 54a, b, c 

"CurrentPercent," which is the current number of buffers or in the job list 52. The "pDB" is used to access the dialog box 

records that have been transmitted divided by the "Total" from processing the job entry 54a, b, c, 
value. The thread would maintain a counter indicating the 

number of buffers transferred for the current file, and divide Managing the Progress Indicator Dialog Box 

this value by the "Total" variable to obtain the "% Com- pics. 7-14 illustrate software logicimplemented within a 

plete" for the "Sending file." printer application program executing in the client computer 

"FilesBeingSent" indicates the number of files being sent 4a, b, c and printer manager 6 (server) to generate the 

in the print job. In the dialog box 40a shown in FIG, 4b, the information needed to maintain the progress indicator dialog 
FilesBeingSent is used to display the "Total files" which is 65 box 40a, b. FIG. 7 illustrates logic to process the submission 

515. 'Ilie "% Complete" for Total files can be calculated of a job ticket from a client computer 4a, 6, c. Control begins 

from the (CurrentFile-l)/(FilesBeingSent), e.g., at block 70 which represents the client computer 4a, b, c 
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processing a submission of a print job. Control transfers to 
block 72 which represents the client 4flj c building a job 
ticket including the component files and print attributes. 
Control transfers to block 74 which represents the client 4a^ 
b, c registering the start of the submission of the print job 5 
with the status object 56. Control transfers to block 76 which 
represents the client 4a, b, c creating a job entry object, e.g., 
job entry object S4a, for the print job. 

Control then transfers to block 80 which represents the 
cHenl 4a, b, c initializing values in the added job entry object 
54a, including: the PrinUoblD; the number of copies of the 
print job submitted — Copies, setting the pointer to the job 
entry object 54a — ^pjob; setting ThreadActive to "on"; indi- 
cating the JobStatus as sending; and setting CanceUob to 
"off." Control transfers to block 82 which represents the 
client 4a, b, c executing the StartJob routine illustrated in 
FIG. 8 to add the created job entry object S4a to the job list 
52. Control transfers to block 84 which represents the client 
4a, b, c submitting the print job, including component files, 
to the printer manager 6 for printing. Control then transfers 
to block 86 to start the thread for submitting the print job to 20 
the printer manager 6 as a separate process. Once the thread 
is initiated, the logic of FIG. 10 illustrates the thread 
executing as an independent process to submit the print job 
to the printer manager 6. Control then returns to the print 
submission software to allow the user to submit further print 25 
jobs at block 70. 

FIG. 8 illustrates the logic of the StartJob routine called 
to add a new job entry object S4a, b, c to the job list 52. 
Control begins at block 90 which represents the execution of 
the StartJob routine. Control transfers to block 92 which 30 
represents the client 4a, b, c determining whether there are 
any entries in the job list 52. If so, control transfers to block 
94 which represents the client 4a, b, c looping through the 
job entry objects ?Aa, b, c in the job list and deleting those 
job entries 54^^ b, c in the list that have inactive threads, i.e., 35 
the ThreadActive variable is "off." From the no branch of 
block 92 or block 94, control transfers to block 96 which 
represents the client 4a, b, c determining whether the 
progress indicator 40a, is up and displayed. If so, control 
transfers to block 98; otherwise, control transfers to block 40 
100 which represents the client 4a, b, c putting up the 
progress indicator dialog box 40a^ b. At block 98, the client 
4a, b, c executes the UpdatePrinUobList routine illustrated 
in FIG. 9 to add the new entry to the job list 52 and update 
the job list 52. After updating the print job list 52, the 45 
progress indicator 40a, b displays the recently submitted 
print job. Control then transfers to block 102 which repre- 
sents the client 4a^ b, c setting the progress indicator bar 
labeled "Sending" in FIGS. 4a, b to display the first bar. The 
"Sending" indicator graphically represents the percentage of 50 
the print job that has been transmitted to the printer manager 
6. 

FIG. 9 illustrates the Update PrinJobList routine used to 
update the job list 52. Control begins at block 110 which 
represents the client 4fl^ b, c executing the UpdatePrintJob- 55 
List routine. Control transfers to block 112 which represents 
the client 4a, b, c resetting the job list 52. Control then 
transfers to block 114 where the client 4a, £>, c loops through 
the job entry objects 54a, b, c in the job list 52 and adds 
those job entry objects 54a;, b, c to the job list 52 that have 60 
active threads, i.e., the ThreadActive variable is "on." Con- 
trol then transfers to block 116 where the client 4fl, b, c 
displays the dialog box 40a, b, c with the first print job in the 
list displayed. In preferred embodiments, the job entry 
object 54a newly added to the list is displayed in the 65 
progress indicator 40a, b until the user selects another print 
job from the drop down box 46. 



FIG. 10 illustrates the execution of a thread 50a, b, c to 
transmit a print job to the printer manager 6. Execution of 
the thread begins at block 120 which represents the trans- 
mission of a block or other unit of data of the print job to the 
printer manager 6. Data from the print job may be trans- 
mitted from the client 4a, b, c or from some other location, 
e.g., storage 10, to the printer manager 6. Component files 
of a print job may be distributed throughout the network 
printing system 2. Control transfers to block 122 which 
represents the thread 50a, b, c executing the callback routine 
58 to update the job entry 54a, b, c object with new status 
information to reflect the transmittal of the last block of print 
job data. Control then transfers to block 124 which repre- 
sents the thread 50a, b, c determining whether there are 
further blocks of print job data to transmit. If so, control 
transfers back to block 120 to transmit the next block of print 
job data. Otherwise, control transfers to block 126 to end the 
thread 50a, b, c as the print job has been transmitted. 

FIG. 11 illustrates the logic of the callback routine 58 
which the thread 50a, b, c calls to update information in the 
job entry object 54a, b, c for the thread 50a^ b, c executing 
the callback routine 58. Control begins at block 130 which 
represents the client 4a, b, c executing the callback routine 
58 from a thread, e.g., thread 50a. Control transfers to block 
132 which represents the client 4a, b, c, or executing thread 
50a, determining whether the executing thread 50a has been 
deactivated. If so, control transfers to block 134 to end the 
callback routine and terminate the thread 50a, b, c process. 
Otherwise, control transfers to block 136 which represents 
the client 4a, b, c determining whether the job entry object 
54a for the activating thread 50a is indicated as canceled, 
i.e., the CanceUob variable is "on." If the job entry object 
54a is marked as canceled, then control transfers to block 
138 to send a command to the application program 60 in the 
printer manager 6 to terminate the print job. If the print job 
is not indicated as canceled, then control transfers to block 
140 which represents the cHent 4a, b, c, i.e., thread, updating 
the progress indicator dialog box 40a, b to indicate the total 
number of files for the print job of the activating thread 50a 
that have been transmitted to the printer manager 6. Control 
then transfers to block 142 to determine whether the print 
job is connecting to the printer manager 6. If so, control 
transfers to block 144 where the JobStatus variable in the job 
entry object 54a is set to connecting. Otherwise, at block 
146, the callback routine 58 determines whether the print job 
for the activating thread 50a is being sent to the printer 
manager 6. If so, control transfers to block 148; otherwise, 
control transfers to block 150, 

Block 148 represents the callback routine 58 obtaining 
from the thread 50a, b, c, which called the callback routine 
58, current status information on the transmission of the 
print job. The thread 50a, b, c maintains current information 
on job status, i.e., the amount of data sent, because the thread 
50a, b, c transmits data from the print job to the printer 
manager 6. Further, the thread 50a, b, c may also obtain 
status information from communicating with or querying the 
printer manager 6. Control then transfers to block 152 where 
the callback routine 58 updates job entry object 54a 
variables, such as CurrcntFile, Total, FilesBeingSent, etc. 
With this information, the callback routine 58 calculates 
other job entry object 54a variables such as TotalPercent, 
CurrentPercent, etc, that are used to generate the information 
in the progress indicator dialog box 40a, b and updates the 
calculated job entry 54a variables with the new information. 
Control then transfers to block 154 which represents the 
client 4a, b, c determining whether the progress indicator 
dialog box 40a, b is displaying the print job for the job entry 



12/18/2003, EAST version: 1.4.1 



us 6,6: 

9 

54a just updated. If so, control transfers to block 156 to 
generate the display in the progress indicator 40a, b of the 
updated information; otherwise, control transfers to block 
158 to end the callback routine. 

If the print job is not being sent, then control transfers to 
block 150 which represents the client 4aj b, c determining 
whether the thread 50fl is waiting for a response from the 
printer manager 6. If so, control transfers to block 160 where 
the client 4a, b, c calculates certain job entry 54a variables, 
such as TotalPercent, CurrentPercent, etc. Control then 
proceeds to block 154 et seq. to update the progress indicator 
40fl , b if necessary. If the activating thread 50a is not 
waiting for a response from the printer manager 6, then 
control transfers to block 162 which represents the client 4a, 
b, c determining whether the transmission of the print job is 
complete. If so, control transfers to block 164 which repre- 
sents the callback routine obtaining the GlobaUobID and 
updating this field in the job entry object 54a. The client 4a, 
b, c may use the GlobaUobID to determine the status of the 
print job after it is transmitted to the printer manager 6, such 
as during RiPping, printing, etc. Otherwise, from the no 
branch of block 162 or block 164, control transfers to block 
166 to end the callback routine 58. 

The callback routine may be called at other instances to 
update the information in the job entry objects 54^^ b, c. In 
preferred embodiments, every time a record is transferred to 
the printer manager 6 for a particular print job, the thread for 
such print job executes the callback routine 58. The callback 
routine 58 obtains updated information from the printer 
manager 6 on the status of the print job transmission and 
updates the job entry object S4a, b, c for the thread S^a, b, 
c executing the callback routine 58. 

FIG, 12 illustrates logic for handling the completion of the 
transmission of a print job, i.e., job ticket, to the printer 
manager 6. Control begins at block 170 which represents the 
client 4a, b, c detecting the end of the transmission of the 
print job to the printer manager 6. Control transfers to block 
172 which represents the client 4a, b, c setting the Thread- 
Active as "olT," i.e., the thread 50a, b, c is not active. Control 
transfers to block 174 which represents the client 4a, b, c 
looping through the list of job entries 50a, b, c. If the threads 
50a, b, c for the job entries 54a, b, c are inactive, then the 
cUent 4a, b, c removes the display of the progress indicator 
40a , b and resets the sending bar to the first position. 
Control then transfers to block 176 to execute the Update- 
PrintJobList routine in FIG. 9. 

FIG. 13 illustrates logic executed when the user selects to 
close a print job, such as selecting the "Cancel Job** button 
in the progress indicator 40a, b. Control begins at block 180 
which represents the client 4a, b, c processing a request to 
cancel the print job, i.e., execute the CanceUob routine. 
Control transfers to block 182 which represents the client 4a, 
b, c looping through the job list 52 to determine whether any 
of the listed job entry objects 54^, b, c match the print job 
the user selected to cancel. Upon locating a match, the 
CanceUob routine calls the CanceUobEntry routine in FIG. 
14 to terminate the thread at the printer manager 6. In this 
way, the print job is canceled at both the client 4a, b, c and 
printer manager 6 (server) ends. Control transfers to block 
184 which represents the CanceUob routine looping through 
the list of job entries searching for an active thread, i.e.. 
Thread Active variable set "on." If no active thread is 
located, the progress indicator 40fl, b is removed from the 
display. 

FIG. 14 illustrates the logic of the CanceUobEntry routine 
called in the CanceUob routine. Control begins at block 190 
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which represents the execution of the CanceUobEntry. rou- 
tine. Control transfers to block 192 which represents the 
client 4a, b, c, operating under control of the CanceUobEn- 
try routine, determining whether the thread for the job entry 

5 to be canceled (e.g., job entry 54a) is active by determining 
whether the ThreadActive variable is "on." If so, control 
transfers to block 194; otherwise, control transfers to block 
196 to update various job entry 54*3 variables and update the 
JobStatus as completed. Block 194 represents the Cancel- 

10 JobEntry sending a message to the printer manager 6 to 
cancel the thread and print job. Control transfers to block 
198 which represents the printer manager 6 (printer server) 
canceling the print job and job entry within the printer 
manager 6 so the printer manager 6 handles the print-job as 

IS canceled. From block 196 or 198, control transfers to block 
200 to indicate that the thread is inactive, i.e., ThreadActive 
is "off." Control then transfers to block 202 to update the 
progress indicator dialog box 40^^ b to remove the indication 
of the canceled job entry 54^. 

20 In preferred embodiments, after a job is canceled with the 
CanceUob routine, the job entry remains in the job list 54a 
even though the transmission of the print job associated with 
the job entry 54fl is canceled. In this way, information on the 
status of the canceled job entry 54a can still be obtained. 

25 

Alternative Embodiments and Conclusions 

This concludes the description of the preferred embodi- 
ments of the invention. The following describes some alter- 
native embodiments for accomplishing the present inven- 
tion. 

The preferred embodiments may be implemented as a 
method, apparatus or article of manufacture using standard 
programming and/or engineering techniques to produce 
software, firmware, hardware, or any combination thereof. 
The term "article of manufacture" (or alternatively, "com- 
puter program product") as used herein is intended to 
encompass one or more computer programs and data files 
accessible from one or more computer-readable devices, 
carriers, or media, such as a magnetic storage media, "floppy 
disk," CD-ROM, a file server providing access to the 
programs via a network transmission line, holographicunit, 
etc. Of course, those skilled in the art will recognize many 
modifications may be made to this configuration without 
departing from the scope of the present invention. 

In preferred embodiments, the progress indicator displays 
the percent of all files that have been transmitted on a file 
basis and the percentage of the current file that has been 
transmitted. In alternative embodiments, different percent- 

5Q ages may be displayed, such as the percentage in bytes of 
files that have been transferred. To determine, the total bytes 
in. all files to calculate such a percentage, all the files in the 
print job would have to be scanned. This determined total 
byte value for all files in the print job would then be provided 

55 to the job entry object to maintain and use in determining 
status information to be displayed in the progress indicator. 

The preferred progress indicator only displays the 
progress of one task executing at a time even though 
information is maintained for multiple tasks executing. In 

60 further embodiments, the progress indicator dialog box may 
selectively display status information for multiple executing 
tasks. 

The logic of FIGS. 7-14 is for illustrative purposes. 
Additional or alternative steps may be performed in addition 
65 to those illustrated in the logic. Further, the order of the steps 
in the preferred logic may also vary, llie preferred logic of 
FIGS. 7-14 may be implemented in an object oriented 
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programming language such as JAVA™, Smalltalk, and 
C++. JAVA is a trademark of Sun Microsystems, Inc. 
However, other programming languages may also be used to 
implement the logic of FIGS. 7-14 in an application pro- 
gram incorporated within a printer program. 5 

Preferred embodiments were described with respect to 
monitoring the progress of the transmission of print jobs 
from a client computer to a printer server, e.g., the printer 
manager 6. In alternative embodiments, the preferred 
progress indicator embodiments may be used to monitor 
other types of multiple, concurrently executing printer tasks, 
such as Ripping or printing. In yet further embodiments, the 
preferred progress indicator embodiments may be used to 
monitor and provide status information on multiple threads 
or processes performing any type of operation in any type of 
environment, including multiple downloading, data trans- 
mission activities or other multi-tasking activities in non- 
printer settings. 

In preferred embodiments, the tasks being monitored for 
display in the progress indicator are of the same class of 
operations, e.g., print jobs. In further embodiments, the 
progress indicator may monitor different types of computer 
operations. 

Preferred embodiments were described as implementing 
the progress indicator in a dialog box. However, in alterna- 
tive embodiments, the progress indicator could be imple- 
mented in any type of window visual interface or any other 
type of visual depiction means and interface known in the 
art. 

In summary, preferred embodiments in accordance with 
the present invention provide a progress indicator generated 
on a computer display. Program logic in a computer system 
monitors the execution of a plurality of tasks and determines 
progress status information for each of the executing tasks. 
The program logic may be used to select one of the execut- 
ing tasks and display on a computer display a graphical 
representation of the progress status information of the 
selected executing task. 

ITie foregoing description of the preferred embodiments 
of the invention has been presented for the purposes of 
illustration and description. It is not intended to be exhaus- 
tive or to Hmit the invention to the precise form disclosed. 
Many modifications and variations are possible in light of 
the above teaching. It is intended that the scope of the 
invention be limited not by this detailed description, but 
rather by the claims appended hereto. The above 
specification, examples and data provide a complete descrip- 
tion of the manufacture and use of the composition of the 
invention. Since many embodiments of the invention can be 
made without departing from the spirit and scope of the 
invention, the invention resides in the claims hereinafter 
appended. 

What is claimed is: 

1. A method for displaying a progress indicator on a 
computer display, comprising the steps of: 

monitoring execution of a plurality of tasks in a computer 
system; 

determining progress status information for each of the 

executing tasks; 
receiving user selection of one of the executing tasks; and 60 
displaying on a computer display a graphical representa- 
tion of the progress status information of the selected 
executing task, 

2. The method of claim 1, wherein the executing tasks 
have a discrete beginning and end, and wherein the progress 65 
status information indicates an amount of the task that has 
completed. 
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3. The method of claim 1, wherein the executing tasks are 
of the same class of tasks. 

4. The method of claim 1, wherein the executing tasks are 
print jobs being transmitted to a printer server and wherein 
the graphical representation of the progress status informa- 
tion indicates an amount of the selected print job that has 
completed. 

5. The method of claim 1, wherein the graphical repre- 
sentation is a dialog box and wherein the step of selecting 
one of the executing tasks comprises selecting the executing 
task from a list displayed from the dialog box. 

6. ITie method of claim 1, wherein the step of determining 
progress status information comprises the steps of: 

maintaining an object for each executing task, wherein 
each object includes status information; 

updating status information in the objects to indicate more 
recent status information on the executing tasks; and 

updating progress status information displayed in the 
graphical representation with the updated status infor- 
mation. 

7. The method of claim 6, wherein each executing task 
comprises an executing thread, wherein the step of updating 
status information comprises the steps of: 

executing, from each thread executing one task, a callback 
routine to communicate with an application program; 

determining, with the callback routine, updated status 
information for the task associated with the thread 
executing the callback routine; and 

updating the object associated with the thread executing 
the callback routine with the updated status informa- 
tion. 

8. A method for displaying a progress indicator on a 
computer display, comprising the steps of: 

(a) monitoring execution of a plurality of tasks in a 
computer system, wherein each executing task com- 
prises an executing thread; 

determining progress status information for each of the 
executing tasks by: 

(i) maintaining an object for each executing task, 
wherein each object includes status information; 

(ii) updating status information in the objects to indi- 
cate more recent status information on the executing 
tasks by: 

(A) executing, from each thread executing one task, 
a callback routine to communicate with an appli- 
cation program; 

(B) determining, with the callback routine, updated 
status information for the task associated with the 
thread executing the callback routine; and 

(C) updating the object associated with the thread 
executing the callback routine with the updated 
status information; 

(iii) updating progress status information displayed in 
the graphical representation with the updated status 
information; 

(b) selecting one of the executing tasks; 

(c) displaying on a computer display a graphical repre- 
sentation of the progress status information of the 
selected executing task; 

(d) maintaining a fist of objects for executing threads, 
wherein each object includes a value indicating 
whether the thread corresponding to the object is 
active; 

(e) processing the list of objects and the value in the 
objects indicating whether the thread is inactive to 
determine objects associated with inactive tasks; and 
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(f) deleting from the list of objects those determined 
objects associated with inactive tasks. 

9. The method of claim 7, wherein a thread is an instance 
of a print job being transmitted to a printer server, wherein 
the application program is executing in the printer server, 5 
and wherein the thread executes the callback routine in a 
client computer in communication with the printer server. 

10. The method of claim 9, wherein the print jobs are 
comprised of at least one component print file, wherein the 
status information in each object includes a current file value lO 
indicating the current file being transmitted to the printer 
server, a total file value indicating all the files in the print 
job, and a file size value indicating a size of the current file 
being transmitted, further comprising the step of calculating 

a total percent of print files in the print job transmitted to the 15 
printer server and the percent transmitted of the current file 
being transmitted, and wherein the step of displaying 
progress status information comprises displaying at least one 
status information indicia that is a member of the set of 
status information indicia comprising: a total number of files 20 
in the print job; a percent of all files in the print job that have 
been transmitted; a number of the file being sent; and a 
percent of the file being sent that has been transmitted. 

11. The method of claim 10, wherein the step of display- 
ing the percent of all files in the print job that have been 25 
transmitted comprises displaying the percent as a total 
percent of bytes across all files that have been transmitted. 

12. A system for displaying a progress indicator, com- 
prising: 

a computer system; 30 
a display linked to the computer system; 
program logic means executed in the computer system, 
including: 

(i) means for monitoring execution of a plurality of 
tasks in a computer system; 

(ii) means for determining progress status information 
for each of the executing tasks; 

(iii) means for receiving user selection of one of the 
executing tasks; and 

(iv) means for displaying on a computer terminal a 
graphical representation of the progress status infor- 
mation of the selected executing task, 

13. The method of claim 12, wherein the executing tasks 
have a discrete beginning and end, and wherein the progress 
status information indicates an amount of the task that has 
completed. 

14. The system of claim 12, further comprising a printer 
server, wherein the executing tasks are print jobs being 
transmitted to the printer server and wherein the displayed 
graphical representation of the progress status information 
indicates an amount of the selected print job that has 
completed. 

15. The system of claim 12, wherein the graphical rep- 
resentation is a dialog box and wherein the program logic 
means further comprises means for selecting one of the 
executing tasks from a list displayed from the dialog box. 

16. The system of claim 12, wherein the program logic 
means further comprises: 

means for maintaining an object for each executing task, 
wherein each object includes status information; 

means for updating status information in the objects to 
indicate more recent status information on the execut- 
ing tasks; and 

means for updating progress status information displayed 65 
in the graphical representation with the updated status 
information. 
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17. The system of claim 16, wherein each executing task 
comprises an executing thread, wherein the program logic 
means further comprises: 

means for executing, firom each thread executing one task, 
a callback routine to communicate with an application 
program; 

means for determining updated status information for the 
tasks associated with the thread executing the callback 
routine; and 

means for updating the object associated with the thread 
executing the callback routine with the updated status 
information. 

18. A system for displaying a progress indicator, com- 
prising: 

a computer system; 

a display linked to the computer system; 
a printer server in communication with the computer 
system; 

an application program, wherein the printer server 

executes the application program; 
program logic means executed in the computer system, 

including: 

(i) means for monitoring execution of a plurality of 
tasks in a computer system, wherein each executing 
task comprises an executing thread, wherein a thread 
is an instance of a print job being transmitted to the 
printer server from the computer system; 

(ii) means for determining progress status information 
for each of the executing tasks by: 

(a) maintaining an object for each executing task, 
wherein each object includes status information; 

(b) updating status information in the objects to 
indicate more recent status information on the 
executing tasks by: 

(I) executing, from each thread executing one 
task, a callback routine to communicate with 
an application program; 

(II) determining updated status information for 
the tasks associated with the thread executing 
the callback routine; and 

(III) means for updating the object associated 
with the thread executing the callback routine 
with the updated status information, wherein 
the thread executes the callback routine in the 
computer system to obtain status information 
for the print job associated with the thread 
executing the callback routine from the appli- 
cation program executing in the printer server; 

(c) updating progress status information displayed in 
the graphical representation with the updated sta- 
tus information; 

(iii) means for selecting one of the executing tasks; and 

(iv) means for displaying on a computer terminal a 
graphical representation of the progress status infor- 
mation of the selected executing task. 

19. The system of claim 18, wherein a print job is 
comprised of at least one component print file, wherein the 
status information in each object includes a current file value 
indicating the current file being transmitted to the printer 
server, a total file value indicating all the files in the print 
job, and a file size value indicating a size of the current file 
being transmitted, wherein the program logic means execut- 
ing in the computer system further comprises: 

means for calculating the total percent of print files in the 
print job transmitted to the printer server and the 
percent transmitted of the current file being transmitted; 
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means for displaying the total number of files in the print 
job; 

means for displaying a percent of all files in the print job 

that have been transmitted; 
means for displaying a number of the file being sent; and 
means for displaying a percent of the file being sent that 

has been transmitted. 

20. An article of manufacture for use in programming a 
computer system to display a progress indicator on a display 
attached to the computer system, the article of manufacture 
comprising computer readable storage media accessible to 
the computer system, wherein the computer readable storage 
media has at least one computer program embedded therein 
that causes the computer system to perform the steps of: 

monitoring execution of a plurality of tasks in the com- 
puter system; 

determining progress status information for each of the 

executing tasks; 
receiving user selection of one of the executing tasks; and 
displaying on a computer display a graphical representa- 
tion of the progress status information of the selected 
executing task. 

21. The article of manufacture of claim 20, wherein the 
executing tasks have a discrete beginning and end, and 
wherein the progress status information indicates an amount 
of the task that has completed, 

22. The article of manufacture of claim 20, wherein the 
executing tasks are of the same class of tasks. 

23. The article of manufacture of claim 20, wherein the 
executing tasks are print jobs being transmitted to a printer 
server and wherein the graphical representation of the 
progress status information indicates an amount of the 
selected print job that has completed. 

24. The article of manufacture of claim 20, wherein the 
graphical representation is a dialog box and wherein the step 
of selecting one of the executing tasks comprises selecting 
the executing task firom a list displayed from the dialog box. 

25. The article of manufacture of claim 20, wherein the 
step of determining progress status information comprises 
the steps of: 

maintaining an object for each executing task, wherein 
each object includes status information; 

updating status information in the objects to indicate more 
recent status information on the executing tasks; and 

updating-progress status information displayed in the 
graphical representation with the updated status infor- 
mation. 

26. The article of manufacture of claim 25, wherein each 
executing task comprises an executing thread, wherein the 
step of updating status information comprises the steps of: 

executing, from each thread executing on task, a callback 
routine to communicate with an application program; 

determining, with the callback routine, updated status 
information for the tasks associated with the thread 
executing the callback routine; and 

updating the object associated with the thread executing 
the callback routine with the updated status informa- 
tion. 

27. An article of manufacture for use in programming a 
computer system to display a progress indicator on a display 
attached to the computer system, the article of manufacture 
comprising computer readable storage media accessible to 
the computer system, wherein the computer readable storage 
media has at least one computer program embedded therein 
that causes the computer system to perform the steps of: 
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(a) monitoring execution of a plurality of tasks in the 
computer system, wherein each executing task com- 
prises an executing thread; 

(b) determining progress status information for each of 
the executing tasks by: 

(i) maintaining an object for each executing task, 
wherein each object includes status information; 

(ii) updating status information in the objects to indi- 
cate more recent status information on the executing 
tasks by: 

(A) executing, from each thread executing one task, 
a callback routine to communicate with an appli- 
cation program; 

(B) determining, with the callback routine, updated 
status information for the tasks associated with the 
thread executing the callback routine; and 

(C) updating the object associated with the thread 
executing the callback routine with the updated 
status information; and 

(iii) updating progress status information displayed in 
the graphical representation with the updated status 
information, 

(c) selecting one of the executing tasks; 

(d) displaying on a computer display a graphical repre- 
sentation of the progress status information of the 
selected executing task; 

(e) maintaining a fist of objects for executing threads, 
wherein each object includes a value indicating 
whether the thread corresponding to the object is 
active; 

(f) processing the list of objects and the value in the 
objects indicating whether the thread is inactive to 
determine objects associated with inactive tasks; and 

(g) deleting from the list of objects those determined 
objects associated with inactive tasks. 

28. The article of manufacture of claim 26, wherein a 
thread is an instance of a print job being transmitted to a 
printer server, wherein the application program is executing 

40 in the printer server, and wherein the thread executes the 
callback routine in a client computer in communication with 
the printer server. 

29. The article of manufacture of claim 28, wherein a print 
job is comprised of at least one component print file, 

45 wherein the status information in each object includes a 
current file value indicating the current file being transmitted 
to the printer server, a total file value indicating all the files 
in the print job, and a file size value indicating a size of the 
current file being transmitted, further comprising the step of 

50 calculating a total percent of print files in the print job 
transmitted to the printer server and the percent transmitted 
of the current file being transmitted, and wherein the step of 
displaying progress status information comprises displaying 
at least one status information indicia that is a member of the 

55 set of status information indicia comprising: a total number 
of files in the print job; a percent of all files in the print job 
that have been transmitted; a number of the file being sent; 
and a percent of the file being sent that has been transmitted. 

30. The article of manufacture of claim 29, wherein the 
60 step of displaying the percent of all files in the print job that 

have been transmitted comprises displaying the percent as a 
total percent of bytes across all files that have been trans- 
mitted. 

31. A memory device storing data structures accessible to 
65 an application program, wherein the data structures com- 
prise an object associated with each task executing in a 
computer system, wherein each object includes status infor- 
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matioQ on the task associated with the object, wherein the 
application program updates status information in the 
objects to indicate more recent status information on the 
executing tasks, and wherein the application program 
updates progress status information displayed in a graphical 
representation of progress status information for at least one 
user selected executing task. 

32. A memory device storing data structures accessible to 
a first application program, wherein the data structures 
comprise an object associated with each task executing in a 
computer system, wherein each executing task comprises an 
executing thread, wherein the first application program 
updates status information in the objects to indicate more 
recent status information on the executing tasks by execut- 
ing a callback routine to communicate with a second apph- 
cation program to obtain updated status information, and 
wherein the first application program updates the object with 
the updated status information from the application 
program, and wherein the first application program updates 
progress status information displayed in a graphical repre- 
sentation of progress status information for at least one 
selected executing task. 

33. The memory device of claim 32, further comprising a 
data structure indicating a list of the objects, wherein each 
object includes a field indicating whether the thread corre- 
sponding to the object is active, wherein the first application 
program processes the list of objects and the field in the 
objects indicating whether the thread is inactive to determine 
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objects associated with inactive tasks, and wherein the 
application program deletes form the list of objects those 
determined objects associated with inactive tasks. 

34. The memory device of claim 32, wherein a thread is 
^ an instance of a print job being transmitted to a printer 
server, wherein the second aplication program is executing 
in the printer server, wherein a print job is comprised of 
multiple component print file, and wherein each object 
further includes: 

a current file field indicating a current file being trans- 
mitted to the printer server; 
a total file field indicating all the files in the print job; and 
a file size field indicating a size of the current file being 
transmitted, wherein the first apphcation program cal- 
culates a total percent of print files in the print job 
transmitted to the printer server and the percent trans- 
milted of the current file beung transmitted, and 
2Q wherein the application program displays in the graphi- 
cal representation at least one status information indicia 
that is a memberof the set of status information indicia 
comprising a total number of files in the print job, a 
percent of all files in the print job that have been 
25 transmitted, a number of the file being sent, and a 
percent of the file being sent that has been transmitted. 

***** 
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